Two related recombinases are required for site-specific recombination at dif and cer in E. coli K12.
The stable inheritance of ColE1-related plasmids and the normal partition of the E. coli chromosome require the function of the Xer site-specific recombination system. We show that in addition to the XerC recombinase, whose function has already been implicated in this system, a second chromosomally encoded recombinase, XerD, is required. The XerC and XerD proteins show 37% identity and bind to separate halves of the recombination site. Both proteins act catalytically in the recombination reaction. Recombination site asymmetry and the requirement of two recombinases ensure that only correctly aligned sites are recombined. We predict that normal partition of most circular chromosomes requires the participation of site-specific recombination to convert any multimers (arising by homologous recombination) to monomers.